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Anisakis pathology is due mainly to two mechanisms: allergic reactions (from isolated
urticaria and angioedema to life-threatening anaphylactic shock associated with gastro-
intestinal symptoms or ‘gastroallergic anisakiasis’), and direct tissue damage, due to
invasion of the gut wall, development of eosinophilic granuloma, or perforation (gastric
or intestinal anisakiasis). Anisakiasis is a misdiagnosed and underestimated cause of
acute abdomen: most patients undergo laparotomy, and virtually no cases are diagnosed
before surgery. In some cases, diagnosis is obtained accidentally during other pathologic
investigations. We report a case of acute abdomen due to terminal ileum involvement.
Microscopic examination of the resected segment showed the presence of helminthic
sections consistent with larvae of Anisakis spp. A history of raw fish ingestion was
recorded. Histopathologic features are illustrated. A short but up-to-date review of the
literature on diagnostic devices (particularly imaging and serology), clinical aspects and
therapy is presented.
Accepted 31 July 2002
Clin Microbiol Infect 2003; 9: 734–737
The disease anisakiasis was first recognized by
Van Thiel in 1960 [1]. It is caused by the third-
stage larvae of Anisakis simplex, and can be con-
tracted by people eating inadequately cooked fish.
The majority of cases are from Japan (about 2000
cases/year), northern Europe (Scandinavia, Hol-
land, Britanny), and the Pacific coast of South
America, where consumption of raw fish is com-
mon, but the number of cases is increasing world-
wide.
The adults of Anisakis live in the stomachs of
marine mammals such as whales and dolphins.
Crustaceans are the first intermediary hosts; the
second intermediary hosts include various species
of fish and some cuttlefish. Humans are only
accidentally contaminated. Human anisakiasis is
caused by Anisakis, Phocanema and Contracaecum
larvae. The pathology of Anisakis is due mainly to
two mechanisms: allergic reactions and direct
tissue damage. The former range from isolated
urticaria and angioedema to life-threatening ana-
phylactic shock associated with gastrointestinal
symptoms (‘gastroallergic anisakiasis’). Allergic
reactions can occur after primary infection, just
through the presence of Anisakis allergens in food
[2]. A. simplex is now considered to be the main
factor associated with urticaria and angioedema,
and is included in the allergen standard sets for the
investigation of food allergy and anaphylaxis in
Spain [3]. The diagnosis of allergy to A. simplex
must be based on the following criteria: (1) com-
patible history and skin-prick test; (2) specific IgE
(CAP assay, Pharmacia, Uppsala, Sweden), with
or without an immunoblot; and (3) antibody to O-
deglycosylated UA3 epitope. However, positive
values of IgE against A. simplex in subjects without
symptoms of allergy cannot be considered as
representing a reliable indicator, as this antibody
has been detected in 25% of healthy controls.
Tissue damage is due to invasion of the gut wall,
development of eosinophilic granuloma, or per-
foration. In Japan, gastric anisakiasis is far more
common than intestinal anisakiasis (95% of cases),
while in Europe intestinal anisakiasis is more
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common [3]. These differences might have
resulted from reporting bias, differences in diag-
nostic methods, or epidemiologic factors. Acute
gastric anisakiasis occurs with sudden abdominal
pain 12–72 h after ingestion of raw seafood [4].
Anisakis larvae can be seen directly by fiberop-
tic gastroscopy, and removed with the biopsy
clamp [5,6]. Chronic anisakiasis of the stomach
mimics peptic ulcer, chronic gastritis, and gastric
cancer.
The cases of small bowel disease pertain mostly
to the terminal ileum, while colonic involvement
represents only 2% of cases [7]. Anisakiasis is a
misdiagnosed and underestimated cause of acute
abdomen; most patients undergo laparotomy, and
virtually no cases are diagnosed before surgery [8].
In some cases, diagnosis is obtained accidentally
during other pathologic investigations [9].
Unexpected pathologies such as rheumatic
manifestations, contact dermatitis, occupational
diseases, and eosinophilic gastroenteritis, due to
both type III and IV hypersensitivity to Anisakis
allergens, have been described by some authors
[2,3].
We report a case of acute abdomen due to
terminal ileum involvement.
A 31-year-old woman was admitted to hospital
because of an abrupt onset of severe abdominal
colicky pain in the lower quadrants, accompanied
by diarrhea and vomiting. The patient had had a
spontaneous delivery without complications
seven months previously.
On admission, her temperature was normal, her
blood pressure was 115/80 mmHg, and her pulse
was 72/min. Abdominal examination revealed
peristaltic sounds, rebound tenderness by sudden
release, and pain at the McBurney point.
Gynecologic examination and a pregnancy test
were negative. The WBC count was 8560 mm3,
without eosinophilia. Laboratory results were in
the normal range. A plain X-ray film of the abdo-
men showed dilatation of individual small bowel
loops, and the presence of air–fluid levels.
Transabdominal ultrasound and a CT scan
showed bloody abdominal fluid (1.5–2 L) around
the liver, spleen, paracolic space, and pelvic
region, without evident parenchymatous lesions.
On performing a laparotomy, bloody fluid and
an edematous, diffusely thickened and stenotic
preterminal segment of ileus of about 20 cm were
observed. The fluid was indicative of phlogistic
processes (blood, granulocytes, and fibrin).
Microscopic examination of the resected seg-
ment (Figures 1 and 2) showed the presence of
helminthic sections consistent with larvae of Ani-
sakis spp. in the muscular layer, surrounded by
acute inflammatory cells (granulocytes and eosi-
nophils) and diffuse interstitial edema. A history
of raw or undercooked fish ingestion seven days
before admission was recorded. The patient was
discharged without other treatment, and after
three months is in good health.
Intestinal anisakiasis causes direct damage
to the gut wall, while the role of allergy in the
Figure 1 Anisakis larva in intestinal section: the large
lateral chords (LC) with a butterflly-like shape, many
somatic muscle cells (MS), the intestinal lumen (I) and the
excretory cell (EC) are visible. H&E, 60.
Figure 2 Anisakis larva in intestinal section: at higher
magnification, the intestinal lumen (I) with numerous tall
columnar cells and the large lateral chords (LC) are
observed. H&E, 160.
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pathogenesis is not clear. The diagnosis of int-
estinal involvement is still a difficult matter,
and often it is only possible on the histologic
specimen.
Ido et al. [10] suggest that a history of raw fish
ingestion within three days is the only specific
clinical clue to the diagnosis, but it may be
missed because of the unawareness of risk. An
elevated leukocyte count (8500/mL) is repor-
ted in 67% of cases, while an increase in the
eosinophil count, as found in gastric anisakiasis,
is rare [10].
Imaging may be useful in guiding the diagnosis.
Plain X-ray is not specific, as in our case, while
small bowel X-ray series may show a localized
stenosis due to focal edema [11]. In a study by
Juglard et al., the stenotic segment measured 10–
40 cm, with a mean value of 19 cm, the terminal
ileum was involved in 70% of cases, ulcerations
were extremely rare, dilatation of the proximal
small bowel was characteristic, and the parasite
itself was visible as a vermiform minus 15–30 mm
long [7]. Although small bowel X-ray is believed
to play a critical role in the diagnosis, it should not
be attempted unless small bowel anisakiasis is
strongly suspected, because of the risk of aggra-
vating the ileus [11]. Sonography provides an easy,
non-invasive, inexpensive alternative: it has a
high sensitivity, if guided by history and clinical
suspicion.
Ido et al., in a study of 12 patients, confirmed
three common US findings: (1) a relatively large
amount of ascitic fluid; (2) dilatation of the small
intestine; and (3) marked localized edema of Ker-
ckring’s folds [10]; on the other hand, Shirama et al.
reported only a small amount of ascitic fluid
beside the affected bowel [12].
Serology, if specific IgE is used, could be helpful
for the diagnosis, while the other techniques
(latex-based agglutination procedures, Ouchterl-
ony tests, immunoelectrophoresis, immunofluor-
escence, indirect hemagglutination, complement
fixation, immunoblotting, and ELISA) are of lim-
ited benefit in early diagnosis, because they lack
specificity, as a result of cross-reactivity with other
parasite antigens, and are not generally available
[3,13].
Hemorrhagic ascites is common, and the pre-
sence of eosinophils further suggests the diagno-
sis; the intestinal wall is thickened, and vesicles,
edema, redness and hemorrhagic spots are seen on
the serosal surface.
Enlarged lymph nodes are frequently observed
[9].
Microscopically, the lesions range from diffuse
interstitial edema to phlegmonous infiltrate with
numerous eosinophils and epithelioid cell granu-
lomas with foreign body giant cells [14]. Definite
diagnosis is confirmed by the recognition of type I
larvae. Their characteristics are as follows: a thick
multilayered cuticle; an arrangement of muscle
fibers of the polymyarial type in each quarter of
a worm (about 40 mm in height); prominent
lateral chords of about 90 mm, with a butterfly-like
shape; the presence of intestinal sections with a Y-
shaped lumen and columnar epithelial cells; and a
banana-shaped excretory cell. If the anterior
region is lacking, classification of type may be
difficult or impossible (Figures 1 and 2). Many
cases, unfortunately, are misdiagnosed when the
worms are not found in histologic sections of
tissue [8,15–17].
Treatment is hastened by removing worms:
endoscopically in the case of gastric anisakiasis,
or by surgical resection in bowel infection, as
antihelminthics are ineffective against nematodes
[5,18]. Nevertheless, a standard approach has not
yet been agreed upon; all authors agree on the
need for laparotomy in the case of surgical com-
plications [16,19], but a conservative policy with
the use of corticoids in diffuse forms with allergic
signs has been proposed [20].
Public-health education should discourage the
consumption of raw or inadequately prepared fish
or squid. All fish products, including fish mari-
nated, salted, cooked or processed at temperatures
<60 8C, require storage at 20 8C for 24 h (Direc-
tive 91/493/EC), or at 35 8C for >15 h or 23 8C
for at least seven days (US FDA) [3,19].
Public-health authorities must be prepared to
deal with unusual problems, due to different life-
style and alimentary habits; anisakiasis is an index
of this phenomenon, and the few diagnosed cases
may represent only ‘the tip of the iceberg’. In this
context, it seems worthwhile for specific training
and diagnostic supports to be available for radi-
ologists and pathologists.
Anisakiasis has to be kept in mind as a differ-
ential diagnosis in cases of acute abdomen.
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